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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is controlled by the processor and the processor of a high order of the high order 
which controls activation of a test program. The processor of two or more low order which 
executes the test-program instruction of the line unit which controls actuation of a hardware 
module, and the instruction which updates the test status, Two or more hardware modules which 
are controlled by the processor of the low order and measure generating of the stimulus over an 
examined component, and the output signal of an examined component with activation of an 
instruction, respectively, It is IC test system which changes, since — to each low-ranking 
processor IC test system equipped with the store which it controls, and which memorizes the 
status of the hardware module for every hardware module, and the instruction which checks the 
corresponding updating instruction of the status of a hardware module and the corresponding 
status. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
"Field of the Invention" 

This invention relates to IC test system which has the distributed architecture which has a 
layered structure. 
"Prior art" 

Fig. 4 is drawing showing the example of a configuration of the conventional IC test system. A 
central processing unit 1 1 controls all the test actuation for the program the test sequence 
which examines an examined component was described to be being stored in storage (not 
shown), being constituted so that a central processing unit 1 1 may read and carry out sequential 
execution of the test program from storage, for example, examining a semiconductor memory 
component by IC test system. 

Hardware modules 13A, 13B, 13C-13N are connected to the central processing unit 11 through 
the control line 12, and the control signal which a central processing unit 11 follows on 
performing by decoding a test program, and outputs is supplied to these hardware modules 1 3A, 
13B, 13C-13N. 

In order for a central processing unit 11 to control hardware modules 13A, 13B, 13C-13N 
according to a program, it is necessary to grasp the each hardware modules [ 13A, 13B, 13C- 
13N ] condition. Therefore, the each hardware modules [ 13A 13B, 13C-13N ] present condition 
is recorded, and control is advanced, having a look at the condition. The condition is the 
connection place of a hardware modules [ 13A, 13B, 13C-13N ] pin, and is the output voltage of 
a signal, and it is in the condition of the measurement range of a signal, in addition the central 
processing unit 1 1 holds collectively the data which show those conditions in a store in the 
status table 1 6 about a variety of condition. 

Since a central processing unit 1 1 records that control state on the applicable part of this status 
table 16 in case it outputs a hardware modules [ 13A, 13B, 13C-13N ] control signal while 
controlling the test sequence, the hardware modules [ 13A, 13B, 13C-13N ] newest condition is 
always recorded on this status table 16. 

For example, the control signal over hardware module 13A is a control signal for supplying a 
direct current signal to the input terminal of an examined component, and if the data of a control 
signal are recorded on applicable column 16A of a status table 16 and this control signal is 
supplied, hardware module 13A will supply the specified direct current signal to the input terminal 
with which the examined component was specified, for example. 

Moreover, it is the control signal which orders it for the control signal which a central processing 
unit 11 outputs to measure a signal, hardware module 13B which checked the status table 16 
and is vacant is looked for, and a control signal is outputted after writing in the data in which 
using it for the applicable column 16B is shown. For example, it will connect with the output 
terminal as which the examined component was specified, and hardware module 13B for 
measuring direct current voltage will measure the output voltage of that terminal, if this control 
signal is supplied. 

"The trouble which invention tends to solve" 

While a central processing unit outputs the control signal for performing decode of a program, 
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and activation, i.e., the trial of an examined component, to a hardware module etc., measurement 

of the signal which an examined component outputs, the judgment of the quality of a 

measurement result, etc. need to perform all operation control needed for actuation of IC test 

system. In order to carry out a DC test at a high speed to the semiconductor device which 

especially has many input/output terminals, quick processing control in each part is needed. 

Moreover, there are many hardware modules which require control and the magnitude of the 

status table which is recording the condition serves as very big size. 

Fig. 5 is a flow chart showing the example of processing which checks a status table. 

** : make a mode update flag into an initial state (f= 0, i= 1). 

** : take out the status about one hardware module from a status table. 

** : check the status, for example, is there any need for modification (supply of a stimulus — or 
is it measurement of a stimulus?) in the mode? 

** : if a mode change occurs, renewal of the mode will be performed, and set a mode update flag 
(f=1). 

** : choose - DOWEA module processed next (i=i +1). If the processing about all hardware 
modules is completed (i=N), if it has not ended to step ** of a degree, it will return to it to step 
**. 

** : exception handling will be performed if the mode update flag is set (f= 1). 
Thus, although the hardware module is controlled a central processing unit taking out the status 
about each hardware module from a status table, and checking the status, the time amount 
required for checking the status needs long time amount for becoming large proportionally 
depending on the magnitude of a table. Therefore, it has become, so that the time amount which 
checks the big status table or changes the contents of the status cannot be disregarded. For 
example, since the worst conditions take 2ms, it has been a failure in the case of raising the 
working speed of IC test system. 
"The means for solving a trouble" 

The processor of a high order controls executing the test-program instruction of the line unit 
which controls actuation of a hardware module per program line, while constituting IC test 
system which takes a layered structure using two or more processors from this invention, and 
the actual decode and the activation of the contents of control which are described by that 
program line are left to the low-ranking processor controlled by the processor of a high order. 
Moreover, each low-ranking processor is equipped with the instruction which the store of the 
dedication which memorizes the status about each hardware module connected is formed, and 
checks the renewal of the status, and the status. A low-ranking processor is accessed to a 
hardware module using an instruction of the dedication, or performs renewal of the test status 
etc. 

"An operation of invention" 

According to the configuration of this invention, the processor of a high order controls the thing 
in the line unit of a test program to perform, and actual decode and activation of a program line 
are performed by the processor of two or more dedication connected to low order distributing. 
Moreover, the check showing the condition of a hardware module of status information etc. is 
performed by each low-ranking processor distributing, and is quickly processed using an 
exclusive instruction. 
"Example" 

Fig. 1 is drawing showing the example of a configuration of IC test system of this invention. The 
architecture in which, as for this IC test system, two or more processors have a layered 
structure is taken. That is, especially IC test system of this invention is constituted so that it 
may be suitable for performing a DC test, for example, an input outflow current, leakage current, 
pressure-proofing, a SURESSHORUDO electrical-potential-difference trial, etc. Namely, the 
processor 21 of the high order which controls executing the test-program instruction of the line 
unit which controls actuation of the hardware module stored in the store, The processors 23A, 
23B, 23C-23N of two or more low order which is connected to the processor 21 like besides 
through the control line 22, and actually performs a program line under control of the processor 
21 of that high order, It is constituted by the hardware modules 25A, 25B, 25C-25N controlled by 
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the processors 23A f 23B, 23C-23N of low order, such as this, through control buses 24A, 24B, 
24C-24N. Here, a program line means the party who did the description expression of the 
program of the control instruction of macro-ized IC test system per line. In addition, some of 
two or more instructions are registered collectively, a new name is given to these the whole 
instructions of two or more registered collectively, and two or more instructions registered 
collectively are continuously executed by specifying a new name. These instructions of two or 
more registered collectively are called macro instruction. The description expression of the 
program of the control instruction of macro-ized IC test system is carried out per line, and the 
example to perform is explained to a detail later. 

That is, as for the test program which examines an examined component, sequential description 
of the experimental procedure is carried out per line, and the processor 21 of a high order 
controls whether the test program is performed about read-out and its read program line one by 
one from storage per line. 

Therefore, a user has to tend to create the test program to a desired examined component, and 
the processor 21 of a high order must process all the classes about IC test system. Therefore, a 
general-purpose instruction word system is used. 

The processors 23A, 23B, 23C-23N of two or more low order are connected to the processor 21 
like besides, it decides whether perform the program line read while the host processor 21 saw 
the test condition of an examined component, and actual activation of the program line which 
decided to perform is left for low-ranking processors [ which were connected to low order / 
23A, 23B 23C-23N ] any being. 

Each low-ranking processors 23A, 23B, 23C-23N An examined component is received through 
hardware modules 25A, 25B, 25C-25N. Supply a signal or The processor of dedication suitable 
for carrying out control which measures a signal is used. It has an instruction word system 
convenient to access hardware modules [ which are connected to each / 25A, 25B, 25C-25N ] 
either, or to change a test condition (connection of a terminal and condition of a measuring 
instrument) etc., and is made macro instruction-ization. Therefore, it is constituted so that one 
dozens times the processing speed of this may be obtained by the case where the same 
processing is carried out for the instruction word system currently used for the host processor 
21. 

If activation of a program line is requested from each low-ranking processors 23A, 23B, 23C-23N 
from the processor 21 of a high order, they will decode the program line and will start activation 
of a program line. That is, although each low-ranking processors 23A, 23B, 23C-23N do not show 
in drawing the control program with which the procedure which outputs and inputs the test signal 
to an examined component was described, they are held to storage, the I / O control program is 
read by the decode result of the given program line, and the procedure which carries out 
input/output control of the signal described by the program line is performed. 
Moreover, each low-ranking processors 23A, 23B, 23C-23N It not only performs the program line 
which received request of activation from the processor 21 of a high order as it is, but decode a 
program line and it receives the decode result. The functional conditions to which information is 
beforehand given to the examined component, for example, the minimum clock width of face, 
Timing relationship or prohibition conditions of an input condition and a signal etc. are checked. It 
is programmed to carry out control which measures the signal which supplied the stimulus to the 
examined component or was outputted, judging that the mistaken input signal is not given or it 
does not lapse into a signal state which causes breakage of an examined component greatly. 
That is, each low-ranking processors 23A, 23B, 23C-23N only control hardware modules 25A, 
25B, 25C-25N by the limited processing, i.e., this IC test system, and the exclusive instruction 
which can perform that control at a high speed is constituted, moreover, each processors 23A, 
23B, and 23 of these low order — performing [ C-23-N ] unific control processing rather than 
performing the trial to an examined component variously is constituted possible. 
The control signal accompanying activation of a low-ranking processors [ 23A, 23B, 23C-23N ] 
program line is supplied, and hardware modules 25A, 25B, 25C-25N can measure the signal from 
an output terminal with which the test signal was outputted or the examined component was 
specified to the input terminal with which the examined component was specified. 
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These hardware modules 25A, 25B, 25C-25N may contain the microprocessor 26. This 
microprocessor 26 is for performing sequence actuation which is what replaced many logical 
elements and does not have a complicated judgment function and for which it opted. A general- 
purpose processor is used, that actuation is programmed beforehand, and this microprocessor 26 
can control I/O of the signal over an examined component by the instruction from each 
processors 23A, 23B, 23C-23N. 

As mentioned above, each low-ranking processors 23A, 23B, 23C-23N perform all the 
experimental actual processings to an examined component under control of the processor 21 of 
a high order, and, as for the processor 21 of a high order, the execution control of an each low- 
ranking processors [ 23A 23B, 23C-23N ] program line, collection of the quality judging result of 
a test result, etc. perform only control of organic actuation of the whole IC test system. 
Furthermore, in this invention, in order to memorize the status about each hardware module 
which it takes charge of to each processors 23A, 23B, 23C-23N of the low order by which 
hierarchy organization was carried out in this way, the memory 27A, 27B, 27C-27N of dedication 
is formed, respectively. For example, processor 23A of the 1st low order had status table 27A, 
and has managed a hardware module 25A1 and the information about 25A2-25An. 
Fig. 2 is drawing for explaining the important section of this invention. Although not shown in this 
drawing at low-ranking processor 23A, the hard WEMO joule 25A1 and 25A2-25An are 
connected by control-line 24A, and it is constituted so that those control may be left by the 
command from the processor 21 of a high order. That is, low-ranking processor 27A can have 
status table 27A of dedication, and each hardware module 25A1 to which it is left that low- 
ranking processor 23A controls, and the status about 25A2-25An can be stored in status table 
27A. For example, the status about a hardware module 25A2 is stored by S3-1 street from S2 
street of status table 27A. For example, the status is Flag etc etc. during signal supply mode, 
signal measurement mode, an output range, a measurement range, a connection terminal number, 
and use, and low-ranking processor 23A can grasp and manage the hardware modules 25A1, 
such as this, and the condition of 25A2-25An using this status table 27A. 
For example, if it carries out by the general instruction for performing general data processing 
like the processor 21 of the high order which is a general-purpose processor about the check or 
its update process of these statuses etc., the program step described with much instruction 
word will be stepped on, the status showing the condition of being stored in the status table, i.e., 
a bit pattern, will be extracted in detail about each hardware modules 25A, 25B, 25C-25N, and 
those "0" or "1" will be illuminated and checked. When such processing is serially checked 
individually about 128 hardware modules 25A, 25B, 25C-25N, huge time amount is needed for the 
processing. 

The appropriate exclusive instruction to which the check and update process of the status are 
carried out while it is alike, and the processors 23A, 23B, 23C-23N of two or more low order 
share these statuses with this invention and carrying out a check and an update process in 
concurrency is set up. 

Fig. 3 is drawing showing the example of the exclusive instruction for checking the status. 
Control instruction of IC test system is macro-ized, and carries out a description expression per 
line, and a low order processor considers control instruction of this macro-ized line unit as an 
exclusive instruction, and is carrying out storing maintenance as mentioned above. 
1 word consists of 16 bits and this exclusive instruction has become variable-length instruction 
word. Sign OP is instruction code. An error flag and N of the flag and f which determine whether 
B applies a synchronization to the processor of other low order are assignment of operand 
length. Check conditions are expressed the 2 next words. Die length specifies the channel which 
checks the operand part of N. x is not using it. 

thus, if the exclusive instruction which various assignment was collected and was macro-ized by 
one instruction is used, as shown in the flow chart of Fig. 5 , in the former which a central 
processing unit 1 1 performs by the usual general instruction Although the part each processors 
23A, 23B, 23C-23N of the low order of this invention indicate the place required for 2ms by the 
program step of a large number including loop-formation processing to be to the sign A of Fig. 5 
is processed Only by requiring the time amount for dozens of microseconds using a single 
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instruction, each hardware module 25A1 and the condition of 25A2-25An can be checked. On 
the other hand, the processor 21 of a high order only carries out exception handling of the part 
shown in the sign B of this drawing, therefore time amount is taken by the renewal of check & of 
the status, and the processing speed of the whole IC test system does not fall. 
Moreover, there are the following examples in the test program of a DC test which impresses an 
electrical potential difference to the terminal pin measured [ IC ]. 

The channels 1-3 of VSIM DC1-3=5V and an M10 MA;DC trial unit are made into electrical- 
potential-difference generating / amperometry mode. A generated voltage sets 5V amperometry 
range as 10mA. 

The range of a pass field (field which can be judged to be an excellent article) of the result 
measured by the channels 1-3 of LIMIT DC1-3=5MA and a 3 MA;DC trial unit is set as 3mA - 
5mA. 

Measurement by the channels 1-3 of a MEAS DC1-3;DC trial unit is performed, and a result is 
judged. 

This example performs a DC test by the above program of three lines. 

If it sees about VSIM DC1-3=5V of the 1st line, and M10MA, in order to perform this, 1. status is 
checked. 

The mode of current DC 1-3, i.e., electrical-potential-difference generating / amperometry 
mode, or current generating / amplitude-measurement mode, is investigated. A current 
generated voltage and a measurement range are investigated. 
2. Access a module. 

According to the result of a status check, a required part is written in a modular register. 
This invention can accelerate processing by making the low order processor which decentralized 
the above module accesses and motion-control processing of the hardware module of a 
judgment and others of a measurement result carry out. That is, this invention can accelerate 
the working speed of the software of IC test system by decentralizing a low order processor and 
leaving only motion-control processing of a hardware module to these. Only in a majority of 
cases of the conventional example by the general-purpose microcomputer to decentralize, if will 
face the existing test module accessing a high speed and testing, and the status will be checked 
with the combination of a general-purpose absolute language, or a module will be accessed and it 
depends on this, the number of steps to be exceptionally different from the number of steps by 
activation by conventional uniprocessing equipment, and reaches a huge number. 
The working speed of the software of IC test system is accelerable to about several 10 times 
over the past after all with this invention. 
"Effect of the invention" 

According to this invention, as explained above, the processor of a high order controlled whether 
a program line would be performed chiefly, made two or more low-ranking processors distribute 
actual activation of a program line, and adopted the layered structure which localizes the 
contents of activation only to the test-program instruction of the line unit which controls 
actuation of a hardware module. In order to perform a test program, besides the test-program 
instruction of the line unit which cannot be overemphasized and controls actuation of a hardware 
module the instruction which controls the peripheral device of the computer like the move 
instruction of a disk file, and the printing instruction of data, the operation instruction about four 
operations, and others, although the instruction of miscellaneous a large number is needed 
variously Activation of an instruction of a majority of these miscellaneous versatility mitigated 
the burden entirely, without entrusting a low-ranking processor, and these processings were 
carried out to making the processor of the high order which suits this and which carries out 
high-speed operation pay. Thus, while aiming at improvement in the processing speed by 
distributed architecture, since the optimal instruction word system was used for every hierarchy, 
very early control is attained, and the DC test to an examined component can be performed 
quickly. 

Furthermore, according to the configuration of this invention While shortening time amount taken 
to investigate a hardware modules [ 25A, 25B, 25C-25N ] condition by making each low-ranking 
processors 23A, 23B, 23C-23N distribute and process status tables 27A, 27B, 27C-27N, in this 
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invention Furthermore, the exclusive instruction for inspecting or updating status tables 27A, 
27B, 27C-27N is prepared, and the instruction configuration of the form for updating and the 
contents check of Tables 27A and 27B and the contents of 27C-27N with the optimal exclusive 
instruction is taken. Therefore, marked high-speed processing is enabled as compared with 
accessing a status table using the program instruction used for the usual processing, and it is 
greatly effective about improvement in the speed of test actuation of IC test system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing showing the example of an exclusive instruction for drawing for drawing showing [ 1 ] 
the example of IC test system of this invention and Fig. 2 to explain the important section of this 
invention and Fig. 3 to carry out renewal of a check of the status which each low-ranking 
processor uses, drawing showing the example of a configuration of IC test system of the former 
[ Fig. / 4 ], and Fig. 5 are the flow charts showing the example which checks and updates the 
status about a hardware module. 

11: A central processing unit, 12:control line, 13:hardware module, 16:status table, the processor 
of 21:high order, 22:control bus, the processor of 23:low order, 24:control line, 25:hardware 
module, 26:microprocessor, 27 : status table. 



[Translation done.] 
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